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WHVWVPRVWO\EHFDXVHLWLVSUREOHPDWLFWRREWDLQXQGLVWXUEHGFRUHRIUHSUHVHQWDWLYHGLPHQVLRQV>@7KHGLPHQVLRQ









RIDURXQGP,W LV WKHUHIRUHRQHRIWKHELJJHVWH[DPSOHRIWKLVNLQGLQ(XURSHIRUPHGDIWHU WKRXVDQG\HDUVRI
HURVLRQ DW LWV EDVDO SRUWLRQ 7KH FRQVWLWXWLQJ OLWKRW\SH LV D UHG SRO\JHQLF FRQJORPHUDWH ZLWK FDUERQDWLF FHPHQW
EHORQJLQJ WR WKH³)RUPD]LRQHGL0RODUH´2OLJRFHQH7KLVFRQJORPHUDWLF IRUPDWLRQ LVSDUWLFXODUO\GLIILFXOW WREH








WKHUHIRUH FRPPLVVLRQHG E\ WKH 0RPEDVLJOLR PXQLFLSDOLW\ WR FKDUDFWHUL]H WKH EULGJH IURP JHRORJLFDO
JHRPRUSKRORJLFDO DQG JHRWHFKQLFDO SRLQW RI YLHZ 7KH SUHVHQW SDSHU PDLQO\ GHVFULEHV WKH JHRWHFKQLFDO
SKRWRJUDPPHWULF DQDO\VLV RI WKH EULGJH DQG WKH JHRSK\VLFDO LQYHVWLJDWLRQV FDUULHG RXW RQ VLWH LQ RUGHU WR DVVHVV
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MRLQWLQYHUVLRQDSSURDFKHVHJ>@3DUWLFXODUO\WKHXVHRIERWKPHWKRGRORJLHVWRJHWKHUHQDEOHGXVWRKDYHD
ILUVWSUHODPLQDUXQGHUVWDQGLQJRIWKHUHDVRQVIRUSRWHQWLDOLQVWDELOLWLHV
2ZLQJ WR WKH OLPLWHGDYDLODEOHVSDFHSDUDOOHO OLQHVRIHOHFWURGHVZHUHDGRSWHGZLWKDQDYHUDJHHOHFWURGH
VSDFLQJRIP%RWK'LSROH'LSROHDQG:HQQHU6FKOXPEHUJHUDUUD\VZHUHDFTXLUHG%RWKVLQJOHFDEOHDQGFURVV
FDEOH DFTXLVLWLRQV ZHUH SHUIRUPHG LQ RUGHU WR PD[LPL]H ODWHUDO FRYHUDJH DQG GHSWK RI LQYHVWLJDWLRQ $SSDUHQW
UHVLVWLYLW\GDWDIURPERWKDFTXLVLWLRQVZHUHDQDO\]HGWRJHWKHU7KHPD[LPXPH[SHFWHGGHSWKRIWKHLQYHVWLJDWLRQLV
DERXWPZKLFKLVFRKHUHQWZLWKWKHWKLFNQHVVRIWKHDUFKFURZQ'DWDLQYHUVLRQLQ'ZDVSHUIRUPHGZLWK(57/DE
VRIWZDUH 5HIUDFWLRQ VHLVPLF DFTXLVLWLRQV ZHUH FDUULHG RXW ZLWK D JHRSKRQH DUUD\ DQDORJRXV WR WKH HOHFWURGH
GLVSRVLWLRQ6HYHUDO VKRWSRVLWLRQVZHUHDGRSWHGDQGVHLVPLF3ZDYHVZHUHUHJLVWHUHGE\PHDQVRI+]
JHRSKRQHVDWPVSDFLQJZLWKDUHFRUGLQJWLPHRIPVDQGDVDPSOHLQWHUYDORIV0DQXDOILUVWEUHDN
SLFNLQJ RI DOO WKH VKRWV ZDV SHUIRUPHGZLWK RQSXUSRVHGHYHORSHG0DWODE URXWLQHV 7KHVH GDWD ZHUH LQYHUWHG LQ
WRPRJUDSKLFDSSURDFKE\PHDQVRIWKH*HR7RP&*VRIWZDUHZKLFKSHUIRUPVWKUHHGLPHQVLRQDOWRPRJUDSKLFDQDO\VLV
ZLWKVRXUFHDQGUHFHLYHUSRVLWLRQVLQDQ\FRQILJXUDWLRQZLWKLQD'PHVK
(OHFWULFDO UHVLVWLYLW\ UHVXOWVGUDZDYDULDEOH ILHOG VKRZLQJ DPRUH UHVLVWLYHYROXPH !P LQ WKH6(SDUW
XSVWUHDPDQGDPRUHFRQGXFWLYHRQHPRQWKH1:GRZQVWUHDP6DPSOHVRIWKHFRQJORPHUDWLFPDWHULDO
ZHUH DOVR DQDO\]HG DW WKH ODE VFDOH DQG DPHDQ UHVLVWLYLW\ YDOXH RI DERXW PZDV IRXQG LQ GU\ FRQGLWLRQ
7KHUHIRUHDVLJQLILFDQWDPRXQWRIZDWHULVVXSSRVHGWREHSUHVHQWLQQDWXUDOFRQGLWLRQVZLWKDQLQFUHDVLQJZDWHUFRQWHQW
RQWKHGRZQVWUHDPVLGHRIWKHEULGJH%RWKSULPDU\DQGVHFRQGDU\SRURVLW\VHHPWRGULYHZDWHUPRYHPHQWZLWKLQWKH
URFNPDVV 6HLVPLF GDWD LQYHUVLRQ GHSLFWHG ORZHU SZDYH YHORFLWLHV PV LQ WKH VKDOORZHU XQGHUJURXQG
SRUWLRQVSDUWLFXODUO\ LQ WKHFHQWHURI WKHEULGJHDQGFORVHWR WKHVPDOOVOLGH ORFDWHGRQ WKHHDVWHUQSDUWRI WKH OHIW
DEXWPHQW $ YHORFLW\ UHGXFWLRQ LV DOVR QRWHG LQ WKH QRUWKZHVWHUQ VLGH RI WKH EULGJH UHIOHFWLQJ D ODFN RI ODWHUDO
FRQILQHPHQWSDUWLFXODUO\UHOHYDQWRQWKLVVLGH*HQHUDOO\RYHUWKHZKROHPRGHOEULGJHSODQHVKRZVORZHUYHORFLWLHV
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LQILOWUDWLRQ,Q)LJXUHD'UHSUHVHQWDWLRQRIWKHORZUHVLVWLYLW\PLVRVXUIDFHLVUHSRUWHGWRJHWKHUZLWKWKH
KLJKYHORFLW\PVLVRVXUIDFH,WFDQEHREVHUYHGWKDWWKHKLJKYHORFLW\]RQHRIWKHPRGHOLVWUXQFDWHGZKHUH
WKHUH LV HYLGHQFHRI ORZHU UHVLVWLYLWLHVDQG WKHUHIRUHKLJKHUZDWHUFRQWHQWZKLFKFRQWULEXWHV WRD UHGXFWLRQRI WKH
PDWHULDOFRPSHWHQFH
&RQFOXVLRQV




JHRSK\VLFDO PHWKRGRORJLHV DUH FRQVHTXHQWO\ SUHIHUUHG &RPELQHG ' VHLVPLF DQG HOHFWULFDO VXUYH\V KDYH EHHQ
WKHUHIRUHDSSOLHGWRFKDUDFWHUL]HWKHURFNPDVV5HVXOWVSUHVHQWHGHQDEOHGXVWRGHVFULEHWKHURFNPDVVQDWXUDOVWDWH
DQGWRVXSSRVHHYHQWXDOLQVWDELOLW\PHFKDQLVPVDQGFDXVHV7KHFRQVLVWHQF\RIWKHURFNPDVVXQGHUH[DPLQDWLRQFDQ
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